Abstract. Distillery effluent is posing threat to the different components of the environment due to indiscriminate use of distillery effluent for irrigation of agricultural field, mainly affecting soil and water quality as the chemicals leaches to the groundwater table. The chemical substances transferred in soil profiles is a major environmental concern because even slow transport through the soil may eventually lead to deterioration of groundwater quality. The study reveals the physico-chemical characterisation of soil horizon of agricultural field which was regularly irrigated with distillery effluent for the observation of leaching effect of distillery effluent in soil horizons and ground water quality. The result showed that all the physico-chemical properties of soil horizons have high content of effluent irrigated soil compared to fresh water irrigated soils. It may be concluded that the higher value and indiscriminate use of distillery effluent on land affects the composition of the soil and groundwater quality due to leaching. The soil horizon showed higher value in surface soil while the values were less in lower soil horizons as compared to unaffected soil.
INTRODUCTION
The disposal of waste from industrial sources is becoming a serious threat to the environment throughout the world. Generally distillery effluents are released in streams and other water bodies either after the partial treatment or without treatment while some of the industries release their effluent on open land and sometimes effluents are used for irrigation purpose which poses a serious threat to the soil and water environment. Wastewater reuse in agriculture resulting in inadequate information on long term effects of wastewater reuse on soil chemistry and fertility (Rusan et al., 2007) . Papadopolous (1995) reported that wastewater contains physical, chemical and biological constituents that affect its suitability for reuse in agriculture.
The effects of long term wastewater irrigation on soil chemical properties were reported by Gwenzi (2009) . When any industrial chemicals or organic matter enter into the soil, it percolates with water and may reach to the groundwater and contaminate it. Ansari et al. (2012) reported that Distillery effluent is posing threat to the different components of the environment, mainly affecting soil and water characteristics as the chemicals leaches to the ground water table. The distillery wastes in large volume have a high pollution potential due to the presence of large quantity of organic matters Kaul et al. (1993) . High organic load of effluent adversely influence the soil fertility status and thus the disposal of distillery effluent have become a great environmental concern. Prashanthi et al. (1999) studied the impact of land disposal of industrial effluent on vertical distribution of pollutants in soil. There have been also numerous studies done on impact of distillery effluent on soil and water quality (Kumar et al. 2003; Khan et al., 1996; Joshi et al., 1994; Barauah et al., 1993; Agarwal et al. 1976; Dikshit et al., 2000; Swaminathan et al., 1992 ) studies on pollution potential of distillery waste as soil leaching and leaching of liquid waste through soil, physicochemical characterization of leachate and its effects on soil properties and groundwater quality (Baddesh et al., 2004; Shivakumar et al., 1992) .
The removal of soil materials in suspension from different layers of soil is called leachate and the phenomenon is known as leaching. Contaminants migrate into the soil horizontally as well as vertically and cause groundwater pollution that depends on factors like mobility of chemicals and soil conditions (Ansari et al., 2010) . Chandekar et al. (1996) , reported that the leaching of liquid waste through the soil change the fertility of soil and makes it unsafe for the agricultural use. Kaul et al. (1993) , observed the distillery waste in large volume have a high pollution potential due to the presence of large quantity of organic matters. The objective of this study therefore was to access and compare the impact of distillery effluent on soil and water quality due to leaching effect.
MATERIALS AND METHODS
Selected site is situated 20 km from the centre of Ghazipur district, U.P. India, i.e. Nandganj where Lords distillery plant is situated which continuously releases treated/ partially treated distillery effluent. The effluent releases from the plant to the effluent canal which is 20 km long and always running with wastewater of distillery. The canal connects with Ganga River. The effluents of distillery were used by the some of the farmers or at places where no water resources are available for irrigation, agricultural field are irrigated with these effluent.
A Comprehensive plan was designed to provide information about leaching effect of distillery effluent in soil horizons due to use of distillery effluent for agricultural purpose. Total five agricultural fields were selected for the analysis of soil horizon which was continuously irrigated with distillery effluent from effluent canal and the entire sampling sites were close to the effluent canal. Selection of sampling sites was done by considering the degree of pollution and its basic objective was to examine the quality of soil and it compared with unaffected soil horizons. All the physico-chemical properties of soil were analysed at various depths of soil horizon of agricultural field at different depth which was 0-15 cm. , and 180-260 cm (A 4 ) for sample collection of soil so as to keep the soil horizon undisturbed. The physicochemical characterisation of all experimental soils such as soil colour, pH, moisture content, water holding capacity, bulk density, electrical conductivity, alkalinity, chloride, organic carbon, available nitrogen, available phosphorus, and available potassium were analysed (Page 1982) .
RESULTS AND DISCUSSION
The effect of distillery waste water in soil properties of agricultural field at different sampling sites irrigated with partially / treated distillery effluent from canal was studied. The various physico-chemical parameters of surface and sub soil horizons of distillery effluent irrigated soil were analysed on the basis of soil horizons of each sampling site and compared with unaffected soil horizons. 
Moisture Content
Moisture content of the distillery affected soil was high in all sampling sites in comparison to fresh soil horizon. The highest moisture content 26.0 % was found in surface soil at sampling site EIS 6 , EIS 7 and EIS 10 , the lowest moisture content was found at sampling site EIS 9 , it was 16.5 % in lower horizon "A 4 ". The moisture content decreased with increasing depth in all sampling sites (Fig.1) 
Water Holding Capacity
Water holding capacity of the effluent irrigated soil was high at all sampling sites in comparison to fresh soil horizon. The higher value of W.H.C. was 50.2% found in surface soil at sampling site EIS 9 and the lower value was found 32.6% in lower soil horizon "A 4 "at sampling site EIS 9 and EIS 10 ( Fig. 2) . Weil et al. (1979) , have reported increased retention of soil water with an increase in waste application rate. An increase in WHC at low tensions such as field capacity was primarily due to increased number of small pores caused by the improvement in aggregation in the soil (Haynes et al., 1998 
Bulk Density
The bulk density of the effluent irrigated soil was less than the fresh soil horizon. The higher bulk density was found 1.76 gm/cm. in lower horizon "A 3 " in sampling site EIS 7 and the lower bulk density was 1.10 gm/cm found in upper surface of soil at sampling site EIS 6 (Fig.3) . Haynes et al. (1998) 
Soil pH
The pH of the soil horizon which was regularly irrigated with partially treated distillery effluent shows the higher value in all sampling sites in comparison to fresh soil. The higher value of pH 7.34 was found in upper surface of soil at sampling site EIS 8 and the lower value of pH 6.30 was found in lower soil horizon "A 4 ", at sampling site EIS 10 . The pH value in all sampling sites decreases with increasing depth (Fig.4) 92, 6.66, 6.50, 6 .60 and 6.72 respectively in soil horizon "A 3 ", and in lower horizon "A 4 " it decreased to 6.65, 6.72, 6.50, 6.50 and 6.30 respectively.
Electrical Conductivity
The electrical conductivity of the effluent irrigated soil was found higher 1.76 (dS/m) at sampling site EIS10 in surface soil, and the lower value was found 0.62 (dS/m) in lower horizon "A 4 " at sampling site EIS 7 (Fig.5) 
Alkalinity
The alkalinity of the effluent irrigated soil was high and it shows variation in different soil horizon in all sampling sites. Higher value of the alkalinity was 310.4 mg/100g at sampling site EIS 9 in surface soil and the lower value of alkalinity was 82.2 mg/100g in lower horizon "A 4 " at sampling site EIS 6 (Fig.6) 
Chloride
The chloride content of the effluent irrigated soil was high and it shows great variation in different soil horizons in all sampling sites. Higher value of the chloride was 236.2 mg/l at sampling site EIS 9 in surface soil and the lower value of chloride was 68.2 mg/l in lower horizon "A 3 " at sampling site EIS10 (Fig.7) 
Organic Carbon
The organic carbon of the effluent irrigated soil was high and it showed great variation in different soil horizon at all sampling sites. The higher value of the organic carbon was found 1.72% at sampling site EIS 9 in surface soil and the lower value was 0.36 mg/l in lower horizon "A 3 " in sampling site EIS 7 (Fig.8) 
Available Nitrogen
The available nitrogen of the effluent irrigated soil was high and it showed great variation in different soil horizons at all sampling sites. Higher value of the available nitrogen was 314.2 kg/h in sampling site EIS 9 in surface soil sample and the lower value of available nitrogen was 42.6 kg/h in lower horizon "A 4 " in sampling site EIS 8 . The value of available nitrogen in surface soil was found 204.4, 206.6, 186.8, 314.2 and 214.2 (Fig.9) .
Available Phosphorus
The available phosphorous of the distillery affected soil horizon was very high and it showed great variation in different soil horizons at all sampling sites. Higher value of the available phosphorous was 50.2 kg/h in sampling site EIS 9 in surface soil and the lower value of available phosphorous was 12.0 kg/h in lower horizon "A 4 " in sampling site EIS 10 (Fig.10) 
Available Potassium
The available potassium of the distillery irrigated soil was high and it showed variation in different soil horizon at all sampling sites. Higher value of the available potassium was 253.2 kg/h at sampling site EIS 9 in surface soil sample and the lower value of available potassium was 86.8 kg/h in lower horizon "A 4 " at sampling site EIS 8 (Fig.11) 
